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(54) WIRING STRUCTURE OF MASTER SLICE SYSTEM LSI 

(57)Abstract: 

PURPOSE: To comparatively easily adjust wiring length by 
arranging a first and a second wiring layer wherein a vertical 
and a horizontal wiring lattice are defined and a third wiring 
layer wherein a wiring lattice connecting diagonal lines of both 
lattices is defined. 

CONSTITUTION: When both of the lattice intervals in the 
vertical and the horizontal directions are (d), the wiring length 
between the terminals t1 and t2 of a wiring network is shorter 
than or equal to 8d, in order to satisfy restrictions like the delay i 
time of an LSI required for high speed operation. When wiring 
process is performed by using a first and a second wiring layer 
2 in accordance with the order that the angle of the line 
connecting the terminals t1 and t2 is approximate to 0° or 90°, 
the wiring between the terminal t1 and t2 is detoured by wiring 

routes 101 and 102, and a wiring route 201 of a length 12d is obtained. On the other hand, by 
constituting an oblique wiring between the terminals t1 and t2 by using the layer 3, a wiring route 221 
of a length l=4.22/1d can be obtained as follows, the wiring routes 101 and 102 are not corrected, 
and through holes 231 and 232 between the first and the this wiring 1 , 3 are arranged at the positions 
of the terminals t1 and t2. 
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Specificati n 



1. Title of Invention 

Master Slice LSI Wiring Structure 

2. Claims 

A master slice LSI wiring structure comprising: 

a first wiring layer and a second wiring layer for which vertical-direction and 
horizontal-direction wiring lattice members are defined; and 

a third wiring layer for which diagonal wiring lattice members are defined which 
join diagonals of vertical-direction and horizontal-direction lattice points defined in said first 
wiring layer and second wiring layer. 

3. Detailed Description of Invention 

[Field of the Invention) 

This invention concerns a master slice LSI wiring structure, and more particularly 
concerns a master slice LSI wiring structure for producing LSIs, v^erewith, usmg common 
masks prior to the wiring step, only masks pertaining to the wiring are designed and fabncated 
individually for each product type. 

[Prior Art] 

Conventionally, in this type of master sUce LSI wiring stmcture, all of the wiring lattice 
members in the wiring layers are defined in the vertical direction and horizontal direction (cf. 
"Ronri Sochi no CAD [Logic Device CADs]". Joho Shori Gakkai (Japan Society for Information 
Processing), March 20, 1981). 

A case is now described wherein, as diagrammed in Fig. 2. when both the vertical 
direction lattice member interval and the horizontal direction lattice member interval are made d, 
and the wiring length between the terminals tl and t2 in the wiring network is limited to 8d or 
less in order to satisfy restrictions such as the LSI delay time required for high-speed operation, 
as a result of implementing a wiring process that does the wiring using the first winng layer 1 
and the second wiring layer 2 sequentially fi-om an angle of the straight line connecting tiie 
terminals tl and t2 that is near either 0 or 90 degrees, the wiring between the tenmnals tl and U 
is made circuitous by wiring paths 101 and 102, as diagrammed m Fig. 3, yielding the wiring 
path 201 having a wiring length of 12d, whereupon, with the conventional master slice LSI 
wiring structure, as diagrammed in Fig. 5, the wiring paths 101 and 102 are altered nianually to 
yield wiring paths 1 1 1 and 1 1 2, whereby the wiring path 21 1 having a wiring length of 8d wmcn 
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satisfies the restriction is obtained. 

[Problems Which the Present Invention Att mpts to Solve] 

.fter .1, ^ -"^^ conventional master sUce LSI wiring strucmre described in the foregoing, if 
after die wmng process m wmng a wiring net wherem a limitation is placed on the 4ing length 
jn order to satisfy a restriction such as the LSI delay time required for high-speed op^on^ 
hmi^tion has not been met. it is necessary to alter the wiring, moving o^er wiring ^^rS"; to 

shortto^^ ""'^'^"^ '^'^ ^^^^ coiSt T 

uHHr,a u^'^T ^ "^^^"^ ^^ot be met even after the 

vmmg has been altered, it is necessaiy to redo the wiring process, performing block placement 
alterations, etc.. resultmg m a fiirther increase in processing time, which is a shortcoming. 

In view of these shortcomings, an object of the present invention is to provide a master 
shce LSI wumg stnicture wherewith, using a third wiring layer for which diagonal wiring lattice 
members are defined which join diagonals of vertical^lirection and horizontSdirecS^S 
pomts defined by the first wiring layer and the second wiring layer, wiring lengths be 
poSns!^ '^^'"P^tive ease, without moving the other wiring or changing block placement 

[Means Used to Solve the Abovementioned Problems! 

The master slice LSI wiring structure of the present invention comprises: a first wiring 
ayer and a second wmg layer for which vertical-direction and horizontal direction v^T 

^TZZ^^l^l'^'^^^ ^ ''''' "^^^ "^'^ ^-«ice Sbers 

Tfitn^n t> rt^ T""^' of vertical-direction and horizontal-direction lattice points 
defined in tlie first wmng layer and second wiring layer. 

[Operation] 

In the master slice LSI wiring structure of the present mvention, vertical direction and 
honzontal dorec^on wiring lattice members are defined in the first wiring I^^^d t^?^^^^^ 
wmng layer, and diagonal wiring lattice members are defined in the third ^TlJl ^Tch 
di^onal wu^g lattice members join the diagonals of the lattice points of ZSSl^^on 
ar^ve^c^^d^^^^^^^ 

[Embodiments] 

The present invention is now described in detail, making reference to the drawings. 

present Svenin f ^ ^^f^Ii^e LSI wiring structure in one embodiment of the 

S kvirrd . . T^- ^'^^ ^ embodiment comprises: a first 

winng layer and a second winng layer 2 for which vertical-direction and horizontel-direction 
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wiring lattice members are defined; and a third wiring layer 3 for which diagonal wiring lattice 
members are defined which join diagonals of vertical-direction and horizontal-direction lattice 
points defined in the first wiring layer 1 and second wiring layer 2. 

The process of implementing the wiring in the master sUce LSI wiring structure in this 
embodiment, configured as stated, is now described specifically, with reference to Fig. 2 to 4. 

The case is [again] described wherein, as diagrammed in Fig. 2, when both the vertical 
direction latdce member interval and the horizontal direction lattice member interval are made d, 
and the wiring length between the terminals tl and t2 in the wiring network is limited to 8d or 
less in order to satisfy restrictions such as the LSI delay time required for high-speed operation, 
as a result of implementing a wiring process that does the wiring using the first wiring layer 1 
and the second wiring layer 2 sequeatiaUy firom an angle of the straight line connecting the 
terminals tl and t2 that is near either 0 or 90 degrees, the wiring between the terminals tl and t2 
is made circuitous by wiring paths 101 and 102, as diagrammed in Fig. 3, yielding the wmng 
path 201 having a wiring length of 12d, whereupon, as diagrammed in Fig. 4, without altering 
the wiring paths 101 and 102, through holes 231 and 232 are opened between the first winng 
laver I and the third wiring layer 3 at the positions of the terminals tl and t2, [respectively,] and 
diagonal wiring is implemented between teimin?J tl and terminal t2 using the third wiring layer 
3, thereby obtaining a wiring path 221 having a wiring length equal to 



M m ^(44) • (44) • 
*- 4 d 

which meets the limitation. 
[Benefits of Invention] 

After wiring processing has been performed using a first wiring layer and a second wiring 
layer, and there exists wiring that does not meet a wiring length limitation established to satisfy a 
restriction such as an LSI delay time required for high-speed operation, the present invention, as 
described in the foregoing, employs a third wiring layer to make that wiring meet that limitation, 
thereby making it possible to adjust wiring lengths with comparative ease without movmg the 
other wiring or altering block placement positions. 

4. Brief Description of Drawings 

Fig. 1 is a diagram of a master slice LSI wiring structure in one embodiment of the 
present invention; 

Fig. 2 is a diagram of one example of a pair of terminals in a wiring network; 

Fig. 3 is a diagram of an example of wiring after the implementation of a wiring process 
using a first wiring layer and a second wiring layer. 

Fig. 4 is a diagram of an example of wiring after a manual alteration using a third wiring 



5 



i 

layer; and 

Fig. 5 is a diagram of an example of winng after performing a manual alteration using a 
first wiring layer and a second wiring layer. 

The following reference characters are used in the drawings. 

1 First wiring layer 

2 Second wiring layer 

3 Third wiring layer 
101,102,221 Wiring paths 
23 1 , 232 Through holes 
tl,t2 Terminals 
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[Translator's Notes] 

1. The original tcnn koushi, usually translated "lattice" (and sometimes "eratin^" nr ■-ar^H••^ 
IS herem translated "lattice member" because the EngHsh word "la^ce-^^^ J f ^ 

and never to its constituent elements or ' Wbers"°S;"S^^^^ ""^^ '^'"'^ 

b^utistriiirbrt^™^^^ 

3. The original language [A] ni teigi sareta [BJ, which occurs fiequently in the text is 
ambiguous. I have translated it »B defined in A," but it could also meln "B defird^A 



6 



